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investigate the etiology and risk factors associated with infertility in Bandar Abbas, Iran. The study population consisted of infertile couples referring to the infertility center of Omeleila hospital. This center was selected since it was the only center that provides infertility services in Bandar Abbas County. The sample size was calculated using the following formula and considering 95% confidence level, sampling errors (d) of 0.04, and prevalence rate (p) of 0.15 according to previous studies (14) . The calculated sample size was 244 couples, which was increased to 250 couples due to possible drop-outs. The sampling was carried out systematically using a list of the patients registered in the center. The systematic sampling was carried out in a way that women whose medical records were archived in the center were randomly selected, and one person was selected as a sample from K individuals; K is the sampling interval and is determined by dividing the total number of qualified subjects by the number of individuals required in the sample. In this method, the first sample was selected randomly and the remaining ones were selected at K intervals. The inclusion criteria included all infertile women who referred to the center for the treatment of infertility, and the exclusion criteria included the unwillingness to participate in the study.
The data were collected by a researcher-made questionnaire based on previous studies. The questionnaires were completed using interviewing in a separate room after ensuring the confidentiality of the information and the way the information would be used in this research. A part of the questionnaire, which included specialized questions, was extracted from the medical documents of the subjects and entered in the questionnaire by the researcher. This questionnaire consisted of 40 questions in two parts; the first part included demographic information of couples including education level, occupation, level of income, place of residence (urban and rural), living close to the refinery or industrial towns, body mass index (BMI), presence of underlying diseases, smoking, alcohol consumption, and so on. The fertility data of the couples were also recorded in the second part. The infertility data included information on the type (primary, secondary) and duration of infertility, number of previous births and abortions, history of abnormal infant births, investigation of male factors of infertility, its causes, and the results of semen analysis retrieved from couples' medical records, and investigation of female factors of infertility and its causes. Moreover, the content validity of the researchermade questionnaire was assessed.
Firstly, the questionnaire was prepared based on the libraries and online sources including articles and researches. Then, the validity of the tool was determined by 15 faculty members of Hormozgan University of Medical Sciences. The viewpoints and opinions of the experts were addressed in the revised questionnaire. The face validity of the questionnaire was also evaluated both qualitatively and quantitatively through the impact score, and the results showed that all questions were appropriate in terms of appearance. The content validity of this questionnaire was evaluated both qualitatively and quantitatively by calculating content validity index (CVI) and content validity ratio (CVR). Finally, the CVR and CVI values of the questionnaire were obtained as 0.94 and 0.92, respectively, indicating good content validity. Considering the good face and content validity of this tool, no question was omitted. A test-retest method was also used to assess the reliability of the instrument.
The questionnaire was completed in two stages, with 2-week intervals between, by 10 infertile couples referring to the infertility center of Omeleyla hospital who met the inclusion criteria. It should be noted that these subjects were not included in the main research. The reliability of the responses given in two stages was confirmed by a reliability coefficient of 0.84.
This research was carried out after obtaining the approval from the Ethics Committee of Hormozgan University of Medical Sciences (HUMS.REC.1395.104) as well as permission from Hormozgan University of Medical Sciences. The researcher then introduced himself to the research centers by submitting a written selfintroduction letter and obtained written consent forms from the subjects. The research method, objectives, and the period of study were explained to the subjects. They were then enrolled in the study and were asked to reply to questions honestly.
Statistical Analysis
The data were analyzed using SPSS (Statistical Package for the Social Sciences) software version 21.0. The mean and standard deviation (SD) were used to determine and describe the quantitative variables. In addition, a logistic regression model was used to determine the risk factor of infertility. A P value of less than 0.05 was considered statistically significant.
Results
The sociodemographic characteristics of the subjects and their spouses are presented in Table 1 . The mean ages of infertile women and their spouses were 31.2 ± 5.94 and 35.7 ± 6.70 years, respectively. The average ages at marriage for women and their spouses were 23 and 27.6 years, respectively. It was found that 2.99% (n=2) of the subjects lived near the refinery or industrial towns and about 12.8% (n=32) of the husbands of the subjects were employed in refineries and industrial towns. On average, infertile men worked in the refinery and industrial towns for 11.6 hours per day and 5.7 times a week. In addition, 8% (n=20) of the subjects had a history of smoking 8.2 A total of 17 (6.8%) subjects also mentioned the history of addiction, including opium and hookah, which was referred to as the most common drug used with an average frequency of 1.9 times a day. The causes of infertility were divided into three categories: male, female, and both, with the frequency of 22.8%, 51.2%, and 26%, respectively. Figure 1 shows the distribution of male-female causes of infertility in percentage. The most common cause of male infertility was vascular disorders including varicocele (49.4%).
Sexual factors referred to as sexual dysfunction of each couple included vaginismus, the way and time of sexual intercourse, any sexual problem that prevents pregnancy, and other causes included narcotic use, systemic disease, drug use, and so on. According to the results of semen analysis, the most commonly diagnosed cases included azoospermia (56.4%) followed by oligozoospermia (24.5%), teratozoospermia (9.6%), asthenozoospermia (4.8%), aspermia (2.9%), and oligoasthenoteratospermia (1.8%), respectively ( Figure 1) . Figure 2 shows the distribution of female infertility causes in percentage. The most common female infertility cause was ovulation disorders (57.5%), which was mainly due to polycystic ovary syndrome (PCOS) (66.2%). Other causes of female infertility included menstrual disorders, autoimmune disorders, galactosemia, smoking and drug addiction, chemotherapy and radiation therapy, systemic diseases, and so on (16.2%), thyroid disorders (5.2%), hyperprolactinemia (5.1%), hyperprolactinemia and PCOS (4.4%), thyroid disorders and PCOS (2.2%), and hypothalamic disorders (0.7%). The most common cause of female tubal-factor infertility was tubal spasm (55.8%) and the most common cause of uterine factor infertility was intrauterine adhesions (31.7%).
In the present study, logistic regression was used to determine the causes of female infertility ( Table 2) .
The results showed that the odds of having female infertility for each one-year increase in education were 2.35 times higher compared to the other cases (95% CI = 1.03-5.36%). The odds of infertility increased by 0.98 for each one-year increase in the individuals' age (95% CI =1.3-3.12%). The odds of female infertility increased by 1.41 for each one-year increase in the individuals' age at the time of marriage, which was statistically significant (95% CI = 0.89-0.99). The odds of female infertility factor also increased 0.94 times for an increase in the number of abortions (95% CI = 0.30-0.94). The odds of female infertility in women with a history of alcohol consumption were 0.78 times higher compared to those who did not mention the history of alcohol use (95% CI = 1.72-4.97). Furthermore, in women with a history of underlying disease including thyroid disorders, diabetes, and hypertension, the odds of infertility were 0.54 times higher compared to those with no underlying disease history (95% CI = 0.30-95%).
Finally, the odds for infertility were 1.69 times higher per unit increase in BMI (95% CI = 0.20-0.96) in such a way that the odds of infertility in obese and overweight women were higher compared to normal weight and underweight women.
In this study, logistic regression was used to determine factors associated with male infertility (Table 3) .
The results indicated that the odds of male infertility in employed men were 1.55 times higher than that of unemployed men (95% CI = 0.43-0.84). Furthermore, Male factor the odds of infertility in men who had a history of underlying disease including thyroid disorders, diabetes, and hypertension were 6.33 times higher compared to men without a history of the underlying disease (95% CI = 0.07-0.93). Finally, the odds of infertility in men with a history of addiction were 1.55 times higher compared to men without a history of addiction (95% CI= 0-19-0.75%), and the odds of infertility were 1.78% higher in case of smoking each single cigarette, which was statistically significant (95% CI = 0.03-79%).
Discussion
Infertility is a prevalent disease that results in profound health and socio-economic impacts on both the person and the community (10). The present study was conducted to investigate the etiology and risk factors associated with infertility in the southernmost city of Iran, Bandar Abbas. In the present study, the female factor infertility accounted for the highest rate of infertility (51.2%), which was consistent with the results of other studies conducted in Iran (10, 7) . In contrast to our study, another study carried out at Royan Institute, Tehran, Iran, referred to the male factor as the primary cause of infertility (15) . This discrepancy may be due to different study design, characteristics of the participants, and sample size. In most studies, the frequency of male and female factors, both of them, and other unknown cause were 20-40%, 30-35%, 35%, and 5-15%, respectively (10,7). Infertile couples usually report more than one reason for their infertility and there are fewer single causes (7) .
The results of the present study showed that the most common cause of male infertility was vascular disorders including varicocele (49.4%). According to the results of semen analysis, the most commonly diagnosed causes included azoospermia (56.4%) and oligozoospermia (24.5%). A previous study showed that varicocele was the most common cause of male infertility, which was consistent with the results of the present study (16) . Varicocele increases testicular temperature and reflux of toxic metabolites to the left kidney and ultimately leads to infertility by reducing the sperm parameters (7). Moreover, another study showed that in infertile men with varicocele, a decrease in serum testosterone levels leads to testicular atrophy (narrowing of the testicle), followed by disturbance in Leydig cells (16, 17) . Contrary to the findings of our study, another study in 2015 reported seminal disorders as the most common cause of male infertility (7) .
The most common causes of female infertility included ovulation disorders (57.5%), and the most common cause of non-ovulation disorders was PCOS (66.2%). The results of a study in Iran in 2015 showed that the most common cause of female infertility was ovulation disorders (39.7%), which is consistent with the results of the current study (10) . PCOS is a hereditary condition, in which ovulation fails to occur in more than 90% of cases (18) . In PCOS, levels of hormones including androgens and testosterone increase due to high levels of luteinizing hormone (LH) and low levels of the follicular-stimulating hormone (FSH), so follicles in these individuals are prevented from producing a mature egg. Furthermore, PCOS increases the risk of insulin resistance, along with type 2 diabetes, which is one of the causes of infertility (18) .
The findings of the present research also showed that the odds of female infertility increased by 0.94 for each abortion (P = 0.004), this is consistent with the findings of the study by Cong et al (3) . In another study, a history of induced abortion was associated with worse IVF outcomes, especially a history of more than 2 surgical abortions (19) .
Based on this finding, we support women's access to contraceptives to improve their fertility. In the present study and another study, the women's age and their age at marriage are factors that affect infertility. The age at 
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marriage was higher in infertile women than in fertile women (3) . Contrary to the results of our study, another study showed that the age at marriage had no effect on infertility (P = 0.269) (10) . Further, some studies have shown that ovulation disorders result in infertility in women who married late or who tend to delay their pregnancy (20) . It has been reported that age is one of the main causes of female infertility (21) . The woman's fertility is at its peak between the ages of 18 and 24 years, while fertility begins to decrease gradually at the age of 27 years, and then declines sharply around the age of 35. In other words, ovarian reserves decrease with increasing age (18) . Based on these findings, we support the right age for marriage.
Women's level of education was one of the factors affecting female infertility. Colleran et al reported that postponed marriage and delay in pregnancy may increase the risk of infertility in educated women (22) .
The present study showed that the odds of female infertility factor in alcoholic women were 0.78 higher compared to those who did not mention the history of alcohol consumption. A study showed that alcoholic women experienced higher rates of menstrual dysfunction, abortion, ovulation disorders, and endometriosis, followed by infertility. Chronic alcohol consumption has been reported to result in premature menopause and alcohol overconsumption reduces FSH levels (23) .
The presence of underlying diseases including thyroid disorders was one of the risk factors for infertility in the present study. The prevalence of PCOS or premature ovarian failure is higher in infertile women with endometriosis, and autoimmune thyroiditis compared to fertile women (24) . In hypothyroidism, serum thyroxine levels decrease, while serum levels of the thyrotropin-releasing hormone, thyroid stimulating hormone (TSH), and prolactin increase and the resultant hyperprolactinemia leads to ovulation failure (18) . On the other hand, in hyperthyroidism, serum TSH level decreases and serum levels of T4, T3 or both increase. The serum levels of sex hormone binding globulin (SHBG) and estradiol (E2) are increased in women with hyperthyroidism as compared to euthyroid women. This increase in serum estradiol levels may lead to an increase in SHBG level or an increase in the production of androgen E2 (including plasma levels of testosterone and androstenedione), an increase in the LH/ FSH ratio and ovulation failure (25) . Moreover¸ another study also showed that the incidence of hypertension was 15% higher in women with tubal infertility than in other women. Estrogen and androgen are thought to reduce the risk of hypertension. Therefore, the risk of hypertension changes in women with any type of infertility due to changes in hormonal levels (26) .
In the present study, for each unit increase in BMI in women, the odds of infertility increased by 1.69 folds in such way that the odds of infertility in obese and overweight women were higher compared to normal and lean weight women. Eniola et al (18) reported that ovulation disorders lead to infertility due to weight gain (BMI greater than 27). Another study revealed that the probability of obesity and overweight in infertile women was 4.8 and 3.8 times higher compared to fertile women, respectively (27) . Furthermore, Cong et al (3) showed a significant relationship between BMI >30 and female infertility factor. Estrogen is produced by fat cells and primary sex organs; therefore, high levels of fat or obesity leads to an increase in estrogen levels. The odds of getting pregnant and continuation of pregnancy are reduced due to hormonal balance. On the contrary, lower levels of fat lead to irregular menstrual cycles and menstrual cycles without ovulation due to inadequate estrogen production (28) .
The results of our study showed that the odds of male factor infertility in employed men were1.55 times higher compared to unemployed men. In fact, over the past decades, there has been evidence of a decline in sperm quality following occupational exposure to some factors including organic solvents, pesticides, metals (lead and mercury), physical exposure to radiation and heat, occupational stress, and psychological factors (29) . Another study showed that Exposure to pesticides was associated with a significantly higher risk of asthenozoospermia and necrozoospermia. Exposure to cement was found to be associated with a higher risk of oligozoospermia. There was no association between semen impairment and exposure to solvents, excess heat, or mechanical vibrations (30) .
The present study revealed a significant relationship between male infertility factor and addiction and smoking (P = 0.019, P = 0.007). Another study indicated that 60% of smokers were infertile (18) . Smoking affects various parameters of semen and leads to a decrease in the concentration, motility, and antioxidants activity of sperm and thus affects the normal morphology of the sperm (31). Caserta et al (32) concluded that there was a significant relationship between cigarette smoking and oligospermia in men, progressive motility and decreased sperm concentration, however, no significant relationship was observed between cigarette smoking and sperm morphology. The result of a number of studies on male smokers showed that severe injuries to spermatogonia or chromosomal damages can be caused by smoking, which may prevent oocyte fertilization or impede the development of the embryo. This effect of smoking can lead to infertility and reduce fertility potential in an individual (33) . Another study showed that tobacco use and addiction to other drugs resulted in reduced sperm morphology and progressive sperm motility but did not affect sperm count (34) .
The present study showed that the underlying disease is a risk factor for male infertility. In a meta-analysis, Glazer et al (35) showed that infertile men had lower levels of testosterone and a higher level of anxiety and stress, leading to the release of more stress hormones and increase of the risk of cardiovascular diseases, diabetes, and death. Diabetes affects the fertility of the individual through the effects of the endocrine control on spermatogenesis or erectile dysfunction, leading to male sexual dysfunction and ultimately infertility. Additionally, diabetes is associated with a higher level of sperm DNA damage that may result in infertility (36) .
Finally, based on the results, we propose ways to prevent infertility such as avoiding tobacco smoking and alcohol, as it damages sperm DNA, avoiding excessive heat to the testes, treatment of STDs, condom (latex male condoms and polyurethane vaginal sheath (female condom) use for safer sex, treatment of chronic diseases (e.g., diabetes), recommendation to lose weight, reducing occupational exposure and so on.
One of the limitations of the present study was the inability to measure the ovarian reserve. Another limitation was the lack of a fertile female group to make comparison in risk factors.
Conclusions
Overall, the causes of female infertility in the present study accounted for the highest infertility rate. Factors including woman's level of education, age, the age at marriage, number of abortions, alcohol consumption, underlying disease, and BMI were significantly correlated with female factor infertility. Besides, there was also a significant relationship between male factor infertility and men's occupation, addiction, smoking, and presence of underlying disease. Considering the various risk factors for infertility, conducting different education classes during pre-marriage, pre-pregnancy, pregnancy and postpartum periods to inform couples of controllable risk factors can be an important step towards reducing the incidence of these risk factors.
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